Introduction {#S1}
============

Exercise addiction (EA) is a behavioral disorder that involves exercising in a way that is repetitive, frequent, generally stereotyped, is difficult to control or decrease, and manifests in physiological (e.g., tolerance and withdrawal) and/or psychological (e.g., anxiety and depression) symptoms ([@B17]). Additionally, EA has been associated with physical (e.g., risky behaviors, herniated disks, and fascitis) and social (e.g., interpersonal conflicts) negative consequences ([@B1]; [@B28]). Research estimates that the prevalence of EA in the general population is around 3%--5%, although this figure may be higher in specific populations, such as sport science students and long-distance runners ([@B31]; [@B36]; [@B38]). EA prevalence at first may seem small when compared with other addictions ([@B34]). Nonetheless, it is still significant given the negative consequences associated with this form of exercise ([@B5]). Although EA has been studied as a behavioral addiction for the past 40 years, there is still much that remains unknown about the nature of this disorder and the factors that can cause it. This represents a significant challenge for basic and applied research, because an understanding of the etiology of EA would allow for more effective prevention and treatment.

The research has shown that motivation can be a key antecedent of EA ([@B8]; [@B13]; [@B25]; [@B37]). Indeed, maintaining high motivation to exercise seems key to developing an excessive dedication to this behavior. However, the relationship between motivation and EA can be influenced by both the amount of an individual's motivation to engage in a particular behavior and the quality of that motivation, i.e., the intensity and direction of individual effort. Therefore, the purpose of this study was to explore the relationship between motivation and EA using self-determination theory (SDT).

SDT and EA {#S1a}
----------

SDT is an organismic theory of human motivation that postulates the individual's intrinsic tendency to integrate its experiences with a coherent internal structure called self ([@B7]; [@B27]). SDT has been extensively used to explain exercise behavior ([@B32]). This theory adopts a multidimensional perspective of motivation, focusing on intrinsic motivation, extrinsic motivation, and amotivation ([@B27]) to better understand the reasons that lead individuals to exercise and reasons that can explain EA.

The degree to which the regulation of the exercise behavior becomes internalized, i.e., the degree to which one synthesizes the social values of exercise and incorporates them into oneself, influences the forms of motivation. Here, forms of motivation can be placed on a continuum ranging from completely self-determined or autonomous (e.g., an individual engages in exercise by choice) to completely non-self-determined or controlled (e.g., an individual feels forced or pressured into exercising, either by others or by themselves).

Within SDT, the quality of motivation is determined by the amount or degree of internalization occurring. Intrinsic motivation is the most self-determined form, implying a commitment to exercise for its pleasure and satisfaction. Extrinsic motivation implies that exercise is carried out, instead, for instrumental reasons. Extrinsic motivation includes four motivational regulations that can be arranged on a continuum according to the process of behavioral internalization. Integrated regulation represents the most complete form of internalization of extrinsic motivation in which exercise is integrated into one's lifestyle and synthesized with the self. Here, the social value that the behavior represents is congruent with an individual's other values and needs. Identified regulation implies that an individual exercises because they recognize the social value attributed to that behavior. Introjected regulation implies a minimal degree of internalization where the individual is motivated by the desire to avoid internal pressure through feelings of guilt or shame. Finally, external regulation entails no internalization process, so that the individual engages in exercise either to obtain an external incentive (e.g., the acknowledgement of others) or to avoid a negative end state (e.g., an instructor's reprimands). Although these four motivational regulations represent, to differing degrees, less than fully self-determined behavior, individuals will identify with the importance of exercise, assimilate it into their sense of self, and accept it for its own value when the internalization process is fully developed. However, when the internalization process is forestalled, regulations and values associated with exercise may either remain external or be only partially internalized to form introjects or unintegrated identifications. Finally, amotivation is characterized by a lack of interest in exercising.

SDT proposes that intrinsic motivation and integrated and identified regulations are accompanied by an internal perceived locus of causality, which represents highly autonomous or self-determined forms of motivation. On the other hand, amotivation and introjected and external regulations are characterized by an external perceived locus of causality and reflect controlled or non-self-determined forms of motivation. Here, it is important to point out that this grouping does not make the processes that underlie the forms of motivation within a group (i.e., self-determined and non-self-determined) similar. Therefore, when extrinsic motivation is integrated or identified, it is still not typically transformed into intrinsic motivation because, theoretically, it retains its instrumental nature and it highlights the different processes that underlie intrinsic motivation (i.e., doing activities because they are inherently interesting and enjoyable). While processes are notably different, the degree to which an action is experienced as autonomous or self-determined is of critical importance ([@B27]). In this vein, numerous studies have shown that the most self-determined forms of motivation in exercise lead to positive consequences, such as vitality, positivity, well-being, interest, concentration, effort, satisfaction, enjoyment, and exercise adherence. In contrast, non-self-determined forms of motivation are associated with maladaptive consequences, such as social physique anxiety, body dissatisfaction, perceived pressure to lose weight, lower subjective vitality, anxiety, guilt, and contingent self-worth (see [@B32]).

To date, only a few studies have analyzed the relationship between the forms of motivation established by SDT and EA ([@B8]; [@B10]; [@B13]; [@B16]; [@B37]). Although these studies indicate that introjected regulation seems to be the strongest positive predictor of EA, they also show that self-determined forms of motivation (e.g., integrated and identified regulations) usually have a positive association with EA. Therefore, the relationship between motivational regulations and EA does not appear to fully confirm the prediction of SDT, which postulates that more self-determined forms of motivation can lead to more positive consequences (i.e., healthy exercise participation), whereas non-self-determined types of motivation can lead to more negative consequences (i.e., EA). One possible explanation is that motivational regulations play a limited role in explaining this disorder ([@B25]). Some studies have shown that motivations for exercise account for only 15% of the total variance in EA score ([@B16]). Thus, there is room for other motivational factors to potentially influence EA. Passion has been proposed as one of these factors ([@B13]; [@B25]). If individuals are passionate about exercise, it is very likely that they feel highly motivated to engage in such behavior; however, forms of exercise motivation could lead to excessive exercise engagement depending on the ways in which that passion manifests. Therefore, the relationship between motivation and EA can be influenced both by the presence of passion and the type of passion that leads the individual to exercise.

The role of passion for exercise {#S1b}
--------------------------------

Vallerand et al. ([@B44]) have proposed a theoretical structure of passion, which focuses on the motivational process that involves intense and persistent participation in an activity (see also [@B40], [@B41], [@B42], [@B43]). These authors define passion as "*a strong inclination toward an activity that people like, that they find important, and in which they invest time and energy*" ([@B44], p. 757). Based on the principles of SDT, the dualistic model of passion (DMP) posits that there are two types of passion, each characterized by a specific form of activity engagement. Here, harmonious passion (HP) reflects an autonomous internalization of behavior, whereas obsessive passion (OP) manifests as a controlled internalization of activity within one's own identity.

Building on DMP, it is proposed that when individuals have HP for exercise, they will tend to express a strong desire to engage in it and will voluntarily integrate it as a significant part of their identity, but not so much that it will become overwhelming. For example, a student who presents an HP for exercise will have a strong desire for doing exercise but will be able to postpone training to concentrate on preparation for an imminent university exam. Thus, with HP, individuals will control their exercise and decide when to and when not to exercise, so that they can integrate exercise in a manner that is consistent and compatible with the other domains of their life. Conversely, when individuals have OP for exercise, they feel a strong desire to do it. This behavior is difficult to control, so people experience difficulty in regulating and integrating exercise into other domains of life. This can produce conflicts within other aspects of the individual's life (e.g., academic life, family life, and the relationship with their partner) and have negative consequences (e.g., negative affect and rumination) both during and after exercise ([@B41], [@B43]; [@B44]).

Passion is a motivational construct also based on SDT. However, while SDT considers different degrees of internalization that are the basis of forms of motivation, DMP is related to the manner in which this process happens ([@B41], [@B43]). In this vein, DMP makes a distinction on the quality of the internalization by separating a harmonious manner to internalize activities (i.e., when internalized elements are coherently organized among themselves and are not in conflict) from an obsessive manner (i.e., when the process perturbs the inherent harmony among self-elements and creates conflict among internalized elements). Therefore, an individual's passion for an activity (e.g., exercise) implies a certain amount of internalization, given that the activity is configured as one of, if not the, central components of his/her identity (e.g., an athlete). However, the cognitive, emotional, and behavioral consequences of the internalization process could vary widely depending on the quality of that process, i.e., on the autonomous or controlled nature with which it occurs. Given that EA might emerge from a combination of motivational regulations, the passion construct can help us to understand the mediating process within the relationship between forms of motivation and EA. In other words, passion encapsulates a love for the activity (i.e., intrinsic motivation), differentiated by whether it is internalized fully (i.e., HP) or only partially, with contingencies attached (i.e., OP). Therefore, both passions encapsulate some intrinsic interest but are differentiated by what this interest is combined with.

Research has shown that having OP can be a precursor to addiction to leisure activities ([@B6]; [@B41], [@B43]), including exercise ([@B1]; [@B23]). However, Parastatidou et al. ([@B25]) demonstrated that passion served a mediating role in the relationship between the types of motivation established by SDT and EA. The results of the study by Parastatidou et al. suggested that OP mediated the positive effect of introjected regulation on EA. Nonetheless, these results do not exclude the possibility that the two forms of passion can mediate the effect of other types of motivational regulation on EA. In fact, consideration of DMP reveals the plausibility that regulations involving a high degree of internalization of an activity can have some effect on EA if this occurs in an obsessive way. In this vein, studies that have analyzed EA considering all types of motivational regulation proposed by SDT have found that integrated regulation maintains a stronger positive association with EA to a level similar to introjected regulation (see [@B12]; [@B37]). These results suggest that under SDT, integrated regulation can contribute to the appearance of consequences associated with an individual's proper functioning and overall well-being. There is also a possibility that the positive or negative nature of these consequences is determined by how individuals integrate exercise into their own identity. Thus, the autonomous and harmonious integration of exercise can lead to a positive result (i.e., less risk of EA), whereas integrating this activity in a controlled and obsessive way could lead to a negative result (i.e., an increased risk of EA). This possibility also makes sense when considering that feeling passion for exercise involves the presence of a high degree of internalization because representations of an activity that one enjoys and engages in are incorporated into an individual's identity ([@B44]). Nevertheless, although the distinct nature of the internalization process implicit in forms of passion could be the key element explaining the influence that integrated regulation can have on EA, Parastatidou et al. ([@B25]) did not consider the extent of integrated regulation. This hypothesis has not yet been tested.

The present study {#S1c}
-----------------

This study's objective was to use all forms of motivation recognized by SDT to examine whether HP and OP for exercise mediated the association between motivational regulations and EA. Furthermore, this study considered two measures of EA that respond to different conceptual models of this disorder: (a) the Exercise Dependence Scale -- Revised (EDS-R), an instrument that conceptualizes and operationalizes EA based on symptoms of substance dependence as stated in the the fourth edition of *Diagnostic and Statistical Manual of Mental Disorders* (DSM; [@B3]) and (b) EA Inventory (EAI), which conceptualizes this disorder based on behavioral addiction, in line with the classification stated in the fifth edition of DSM ([@B4]). Previous studies explored the (direct or mediated) relationship between the forms of motivation and EA (e.g., [@B9]; [@B10]; [@B13]; [@B16]; [@B37]) through the use of various instruments. However, the results of these studies are not conclusive. Therefore, this study makes a relevant contribution to the body of knowledge relating to this field of research.

According to previous research, it was hypothesized that although introjected and integrated regulations would be the strongest positive predictors of EA, these effects would be mediated by passion for exercise. Specifically, it was hypothesized that forms of motivation that involve the internalization of exercise behavior would positively predict EA when this relationship was mediated by OP. In fact, OP has been positively associated with pathological behaviors, such as reducing other activities and rigidly continuing the favored activity ([@B41]; [@B44]; [@B45]). Therefore, individuals displaying OP for exercise will tend to show higher levels of EA. Conversely, it was hypothesized that HP would negatively mediate the association between motivation and EA. HP has been associated with both flexible involvement in an activity and the presence of situational positive affect ([@B41]). Thus, internalizing exercise behavior in a harmonious manner could reduce the risk of developing EA.

Methods {#S2}
=======

Participants {#S2a}
------------

Participants were 485 university students (368 males and 117 females) who reported being currently involved in exercise. About 28% of the participants exercised 2--3 times per week, 52% exercised 4--5 times per week, and the remaining 20% exercised 6--7 times per week. The ages of the participants ranged between 17 and 44 years (*M*~age~ = 20.43, *SD* = 3.21). According to the scores on the EAI, and following criteria established by Mónok et al. ([@B21]), 10.9% of the participants were considered as asymptomatic, 76.1% as symptomatic but not dependent, and 13% as at risk of addiction. Meanwhile, according to the criteria established by Symons Downs et al. ([@B36]) for the EDS-R, these percentages among the participants were 9.5%, 86.4%, and 6.4%, respectively.

Measures {#S2b}
--------

### Frequency and intensity of physical exercise {#S2b1}

The participants reported the number of days per week that they usually exercised for at least 15 min. In addition, they subjectively self-assessed whether the intensity of their physical exercise was low, medium, or high, according to a definition established by Godin and Shephard ([@B11]).

### Motivational regulations {#S2b2}

The Spanish version ([@B14]) of the Behavioral Regulation in Exercise Questionnaire (BREQ-2; [@B20]) was used. The instrument was headed with the statement "Why do you engage in exercise?" and consisted of 23 items: 4 for intrinsic motivation (e.g., "I exercise because it's fun"), 4 for integrated regulation (e.g., "I exercise because it is consistent with my life goals"), 3 for identified regulation (e.g., "I value the benefits of exercise"), 4 for introjected regulation (e.g., "I feel guilty when I don't exercise"), 4 for external regulation (e.g., "I exercise because other people say I should"), and 4 for amotivation (e.g., "I don't see why I should have to exercise"). Participants scored responses on a Likert-type scale ranging from 0 (*not true for me*) to 4 (*very true for me*).

### Passion for exercise {#S2b3}

The Spanish adaptation ([@B2]) of the *Passion Scale in Exercise* ([@B24]) was used. This instrument consists of 14 items grouped into two subscales of seven items that assess the degree of HP (e.g., "exercise I do is in harmony with the other activities in my life") and OP (e.g., "I cannot live without exercise") for exercise. For the responses, a Likert-type scale ranging between 1 (*totally disagree*) and 7 (*totally agree*) was used.

### Exercise addiction (EA) {#S2b4}

This variable was assessed through two different measures. First, the Spanish version ([@B30]) of EAI ([@B39]) was used. The scale consists of six items (e.g., "if I have to miss an exercise session I feel moody and irritable") grouped into a single factor. The sentence that preceded the scale was "To what degree do you agree with the following statements...?" For the response, participants used a Likert scale that ranged between 1 (*totally disagree*) and 5 (*totally agree*). Second, the Spanish version ([@B31]) of the EDS-R ([@B36]) was utilized. The scale consists of seven factors over 21 items (e.g., "I would rather exercise than spend time with family/friends"), providing an overall score of dependence (higher levels indicate an increased risk of dependence). The sentence that preceded the scale was "To what degree are the following statements true for you?" For the response, a Likert-type scale that ranged between 1 (*never*) and 6 (*always*) was used.

Procedure {#S2c}
---------

Two Spanish universities were contacted to recruit participants for this study. The questionnaire was administered in the presence of one of the authors, who informed the participants of the aim and purpose of the study and the voluntary nature of their participation. The researcher was available to the participants to answer any questions that they could arise during the data-collection process. The approximate time to complete the questionnaire was 20 min.

Statistical analysis {#S2d}
--------------------

First, preliminary analyses were performed and both the existence of outliers and compliance with the requirements of applying multivariate statistical techniques was verified. Around 10 cases (\|z\| \> 4.00, *p* \< .001) were considered as univariate outliers ([@B15]). About four cases exceeded the Mahalanobis distance (*D*^2^) critical value of 34.91 corresponding to the χ^2^ test (*df* = 12, *p* \< .001), so these were considered as multivariate outliers. The removal of these 14 cases led to the final sample used in subsequent analyses (*N* = 485). Descriptive statistics and bivariate correlations were computed, using the Pearson's coefficient (*R*) in the latter case. Estimates of internal consistency were computed for each subscale using a composite reliability index (ρ; [@B26]) derived from the results of the confirmatory factor analyses (CFAs) conducted in Mplus 7 ([@B22]). Given the ordinal polytomous character of the items comprising the factors, these CFA were conducted using the robust weighted least square adjusted by mean and variance estimation method. Furthermore, to determine the possible effects of gender on EA scores, a Student's *t*-test for independent samples was performed.

Next, structural equation modeling (SEM) technique using observed variables (i.e., path analysis) was employed to investigate if harmonious and OP mediated the relationship between forms of motivation and EA. This technique was adopted because latent variables would have implied the presence of very low ratio of cases to free parameters. To avoid a spurious inflation of indirect effects ([@B18]), the full saturated model displayed in Figure [1](#fig1){ref-type="fig"} was tested using the maximum likelihood estimation method and a bootstrapping technique in Mplus 7 ([@B22]). Applying 10,000 bootstrap resamples, the standard errors and 95% confidence interval (CI) of the direct, indirect, and total effects of each form of motivational regulation on EA were obtained. CI indicated the presence of a statistically significant effect if it does not contain zero. This method provides a more accurate estimate of indirect effects than the normal theory-based Sobel Test and does not require the sample to be normally distributed ([@B18]). Frequency, intensity of practice ([@B36]), and age ([@B13]) were introduced as covariates in the model. A *p* \< .05 level of significance was used for all statistics.

![Hypothesized multiple mediation model. *Note.* IV: independent variable; MV: mediator variable; DV: dependent variable; *c*': direct effect; *c*: total effect \[(*a~1~b~1~*) + (*a~2~b~2~*) + *c*'\]](jba-07-02-36_f001){#fig1}

Ethics {#S2e}
------

The ethical board of Universidad de Almería approved this research. All subjects were informed about the study and all provided informed consent.

Results {#S3}
=======

Preliminary analyses {#S3a}
--------------------

Table [1](#T1){ref-type="table"} presents the means, standard deviations, and bivariate correlations of the variables, along with the coefficients of internal consistency of the different scales \[At the request of an anonymous reviewer, we conducted a CFA testing a bifactor exploratory structural equation modeling (ESEM) structure previously proposed for instruments intended to measure motivational regulations from the perspective of SDT ([@B19]). Despite adequate goodness-of-fit indexes being obtained, items belonging to intrinsic and integrated motivation specific factors showed lower loadings in the general factor than items from a less self-determined specific factor, such as identified regulation. Additionally, up to six items showed factor loadings in their correspondent specific factors below 0.30. Given the inconclusive results of this analysis, and in absence of previous evidence supporting the bifactor ESEM structure for the BREQ-3, we opted for relying on the six correlated factor structure.\]. The scores of self-determined forms of motivation (i.e., intrinsic motivation and integrated and identified regulations) were above the midpoint of the respective scales, whereas non-self-determined forms of motivation (i.e., introjected and external regulation and amotivation) were below the midpoint. The scores found for HP were higher than those found for OP, with both cases being above the midpoint on the scales. The indices of internal consistency of the instruments were above the cut-off point of 0.70. All the variables correlated positively with EA, showing intensities that ranged from weak to moderate. The Student's *t*-test for independent samples did not show statistically significant differences between males and females on EA scores obtained both by EAI \[*t*(483) = 0.019, *p* = .80\] and EDS-R \[*t*(483) = 0.026, *p* = .75\].

###### 

Means, standard deviation (*SD*), internal consistency (ρ), and bivariate correlations of main study variables

                                Range   *M*     *SD*   ρ      1           2            3            4             5             6             7            8            9           10           11           12           13
  ---------------------------- -------- ------- ------ ------ ----------- ------------ ------------ ------------- ------------- ------------- ------------ ------------ ----------- ------------ ------------ ------------ ----
  1\. Age                       17--44  20.43   3.21          --                                                                                                                                                           
  2\. Frequency                   --    --      --            −0.01       --                                                                                                                                               
  3\. Intensity                   --    --      --            −0.05       0.37\*\*\*   --                                                                                                                                  
  4\. Intrinsic motivation       0--4   3.50    0.54   0.86   0.03        0.10\*       0.19\*\*\*   --                                                                                                                     
  5\. Integrated regulation      0--4   3.51    0.60   0.91   0.03        0.23\*\*\*   0.27\*\*\*   0.61\*\*\*    --                                                                                                       
  6\. Identified regulation      0--4   3.32    0.63   0.80   0.03        0.18\*\*\*   0.35\*\*\*   0.63\*\*\*    0.61\*\*\*    --                                                                                         
  7\. Introjected regulation     0--4   1.17    0.86   0.81   −0.12\*\*   0.12\*\*     0.00         0.10\*        0.17\*\*\*    0.27\*\*\*    --                                                                           
  8\. External regulation        0--4   0.24    0.42   0.86   −0.04       −0.04        −0.10\*      −0.31\*\*\*   −0.24\*\*\*   −0.21\*\*\*   0.30\*\*\*   --                                                              
  9\. Amotivation                0--4   0.22    0.42   0.87   0.01        0.06         −0.06        −0.34\*\*\*   −0.32\*\*\*   −0.26\*\*\*   0.11\*       0.51\*\*\*   --                                                 
  10\. Harmonious passion        1--7   6.11    0.68   0.80   0.08        0.25\*\*\*   0.27\*\*\*   0.42\*\*\*    0.51\*\*\*    0.39\*\*\*    0.09         −0.12\*      −0.16\*\*   −                                      
  11\. Obsessive passion         1--7   4.67    1.27   0.87   −0.04       0.35\*\*\*   0.32\*\*\*   0.28\*\*\*    0.44\*\*\*    0.31\*\*\*    0.28\*\*\*   0.04         −0.02       0.45\*\*\*   --                        
  12\. EAI                       1--5   3.09    0.70   0.72   −0.15\*\*   0.31\*\*\*   0.33\*\*\*   0.17\*\*\*    0.35\*\*\*    0.27\*\*\*    0.38\*\*\*   0.09         0.01        0.20\*\*\*   0.56\*\*\*   --           
  13\. EDS                       1--6   3.07    0.76   0.87   −0.15\*\*   0.28\*\*\*   0.24\*\*\*   0.13\*\*      0.27\*\*\*    0.21\*\*\*    0.41\*\*\*   0.19\*\*\*   0.12\*      0.17\*\*\*   0.54\*\*\*   0.64\*\*\*   --

*Note.* EAI: Exercise Addiction Inventory; EDS: Exercise Dependence Scale.

\**p* \< .05. \*\**p* \< .01. \*\*\**p* \< .001.

Structural equation model {#S3b}
-------------------------

The results of the path analysis model (Table [2](#T2){ref-type="table"}, Figure [2](#fig2){ref-type="fig"}) show that when the effects of age, frequency, and intensity of practice are controlled for, intrinsic motivation and integrated regulation predicted HP in a positive and statistically significant way. The results indicate that HP mediated, in a negative and statistically significant way, the existing relationship between (a) integrated regulation and EA and (b) to a lesser extent, intrinsic motivation and EA, in both cases measured with EAI and EDS-R. In contrast, OP mediated, in a positive and statistically significant way, the existing relationship between (a) integrated regulation and EA and (b) introjected regulation and EA, in both cases measured with EAI and EDS-R. Overall, the independent variables explained 32% of HP, 33% of OP, and 41% of EA, measured with EAI and EDS-R.

###### 

Bootstrap analysis summary showing direct, indirect, and total effects of motivational regulations for exercise on exercise addiction through harmonious and obsessive passion

  IV    MV   DV    *a* path (IV--MV)   *b* path (MV--DV)                        *c*' path (direct effect)   *ab* (indirect effect)   *c* path (total effect)                                                                                                                                                                                                                                                         
  ----- ---- ----- ------------------- ---------------------------------------- --------------------------- ------------------------ ------------------------- ----------------------------------------- ------- ------- ------- ---------------------------------------- ------- ------ ------- ----------------------------------------- ------- ------- ------- ----------------------------------------- ------- -------
  INT   HP   EAI   0.17                0.22[\*](#T2-fn1){ref-type="table-fn"}   0.07                        0.35                     −0.11                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   −0.06   −0.08                                    −0.21   0.06   −0.02   −0.02[\*](#T2-fn1){ref-type="table-fn"}   −0.06   −0.00   −0.06   −0.07[\*](#T2-fn1){ref-type="table-fn"}   −0.21   −0.07
  INT   HP   EDS   0.17                0.22[\*](#T2-fn1){ref-type="table-fn"}   0.07                        0.35                     −0.10                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.01    0.01                                     −0.21   0.06   −0.02   −0.02[\*](#T2-fn1){ref-type="table-fn"}   −0.06   −0.00   0.01    0.01                                      −0.13   0.16
  INT   OP   EAI   0.05                0.13                                     −0.12                       0.38                     0.42                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.18    0.29    −0.06   −0.08                                    −0.12   0.15   0.02    0.03                                      −0.03   0.09    −0.06   −0.07[\*](#T2-fn1){ref-type="table-fn"}   −0.21   −0.07
  INT   OP   EDS   0.05                0.13                                     −0.12                       0.38                     0.41                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.19    0.30    0.01    0.01                                     −0.12   0.15   0.02    0.03                                      −0.03   0.09    0.01    0.01                                      −0.13   0.16
  ITG   HP   EAI   0.34                0.38[\*](#T2-fn1){ref-type="table-fn"}   0.24                        0.52                     −0.11                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.17    0.20[\*](#T2-fn1){ref-type="table-fn"}   0.07    0.33   −0.04   −0.04[\*](#T2-fn1){ref-type="table-fn"}   −0.10   −0.00   0.28    0.32[\*](#T2-fn1){ref-type="table-fn"}    0.20    0.45
  ITG   HP   EDS   0.34                0.38[\*](#T2-fn1){ref-type="table-fn"}   0.24                        0.52                     −0.10                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.10    0.13                                     −0.00   0.26   −0.04   −0.04[\*](#T2-fn1){ref-type="table-fn"}   −0.10   −0.01   0.21    0.26[\*](#T2-fn1){ref-type="table-fn"}    0.13    0.39
  ITG   OP   EAI   0.34                0.72[\*](#T2-fn1){ref-type="table-fn"}   0.48                        0.95                     0.42                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.18    0.29    0.17    0.20[\*](#T2-fn1){ref-type="table-fn"}   0.07    0.33   0.14    0.17[\*](#T2-fn1){ref-type="table-fn"}    0.11    0.24    0.28    0.32[\*](#T2-fn1){ref-type="table-fn"}    0.20    0.45
  ITG   OP   EDS   0.34                0.72[\*](#T2-fn1){ref-type="table-fn"}   0.48                        0.95                     0.41                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.19    0.30    0.10    0.13                                     −0.00   0.26   0.14    0.17[\*](#T2-fn1){ref-type="table-fn"}    0.11    0.25    0.21    0.26[\*](#T2-fn1){ref-type="table-fn"}    0.13    0.39
  IDE   HP   EAI   0.04                0.05                                     −0.08                       0.17                     −0.11                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.05    0.05                                     −0.06   0.17   −0.00   −0.01                                     −0.06   0.04    0.03    0.04                                      −0.08   0.16
  IDE   HP   EDS   0.04                0.05                                     −0.08                       0.17                     −0.10                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.00    0.00                                     −0.12   0.13   −0.01   −0.01                                     −0.03   0.01    −0.01   −0.01                                     −0.15   0.12
  IDE   OP   EAI   −0.02               −0.05                                    −0.27                       0.18                     0.42                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.18    0.29    0.05    0.05                                     −0.06   0.17   −0.01   −0.01                                     −0.05   0.06    0.03    0.04                                      −0.08   0.16
  IDE   OP   EDS   −0.02               −0.05                                    −0.27                       0.18                     0.41                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.19    0.30    0.00    0.00                                     −0.12   0.13   −0.01   −0.01                                     −0.06   0.04    −0.01   −0.01                                     −0.15   0.12
  ITR   HP   EAI   −0.02               −0.02                                    −0.09                       0.04                     −0.11                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.21    0.17[\*](#T2-fn1){ref-type="table-fn"}   0.10    0.24   0.00    0.00                                      −0.00   0.01    0.28    0.23[\*](#T2-fn1){ref-type="table-fn"}    0.16    0.30
  ITR   HP   EDS   −0.02               −0.02                                    −0.09                       0.04                     −0.10                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.22    0.19[\*](#T2-fn1){ref-type="table-fn"}   0.12    0.27   0.00    0.00                                      −0.00   0.01    0.29    0.26[\*](#T2-fn1){ref-type="table-fn"}    0.18    0.34
  ITR   OP   EAI   0.17                0.25[\*](#T2-fn1){ref-type="table-fn"}   0.12                        0.37                     0.42                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.18    0.29    0.21    0.17[\*](#T2-fn1){ref-type="table-fn"}   0.10    0.24   0.07    0.06[\*](#T2-fn1){ref-type="table-fn"}    0.03    0.09    0.28    0.23[\*](#T2-fn1){ref-type="table-fn"}    0.16    0.30
  ITR   OP   EDS   0.17                0.25[\*](#T2-fn1){ref-type="table-fn"}   0.12                        0.37                     0.41                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.19    0.30    0.22    0.19[\*](#T2-fn1){ref-type="table-fn"}   0.12    0.27   0.07    0.06                                      0.03    0.01    0.29    0.26[\*](#T2-fn1){ref-type="table-fn"}    0.18    0.34
  EXT   HP   EAI   0.06                0.09                                     −0.06                       0.25                     −0.11                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.03    0.05                                     −0.07   0.18   −0.01   −0.01                                     −0.04   0.00    0.06    0.10                                      −0.04   0.25
  EXT   HP   EDS   0.06                0.09                                     −0.06                       0.25                     −0.10                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.10    0.18[\*](#T2-fn1){ref-type="table-fn"}   0.03    0.31   −0.01   −0.01                                     −0.04   0.00    0.13    0.23[\*](#T2-fn1){ref-type="table-fn"}    0.06    0.39
  EXT   OP   EAI   0.09                0.26                                     −0.05                       0.56                     0.42                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.18    0.29    0.03    0.05                                     −0.07   0.18   0.04    0.06                                      −0.01   0.14    0.06    0.10                                      −0.04   0.25
  EXT   OP   EDS   0.09                0.26                                     −0.05                       0.56                     0.41                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.19    0.30    0.10    0.18[\*](#T2-fn1){ref-type="table-fn"}   0.03    0.31   0.04    0.06                                      −0.01   0.14    0.13    0.23[\*](#T2-fn1){ref-type="table-fn"}    0.06    0.39
  AMO   HP   EAI   −0.00               −0.01                                    −0.18                       0.17                     −0.11                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.00    0.00                                     −0.15   0.15   0.00    0.00                                      −0.02   0.02    0.02    0.03                                      −0.13   0.20
  AMO   HP   EDS   −0.00               −0.01                                    −0.18                       0.17                     −0.10                     −0.11[\*](#T2-fn1){ref-type="table-fn"}   −0.22   −0.00   0.07    0.12                                     −0.03   0.28   0.00    0.00                                      −0.02   0.03    0.08    0.15                                      −0.02   0.33
  AMO   OP   EAI   0.04                0.11                                     −0.15                       0.40                     0.42                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.18    0.29    0.00    0.01                                     −0.15   0.15   0.02    0.03                                      −0.04   0.10    0.02    0.03                                      −0.13   0.20
  AMO   OP   EDS   0.04                0.11                                     −0.15                       0.40                     0.41                      0.24[\*](#T2-fn1){ref-type="table-fn"}    0.19    0.30    0.07    0.12                                     −0.03   0.28   0.02    0.03                                      −0.04   0.10    0.08    0.15                                      −0.02   0.33

*Note.* IV: independent variable; MV: mediator variable; DV: dependent variable; β: standardized regression coefficient; *B*: unstandardized regression coefficient; Lo: lower; Up: upper; CI: confidence interval; INT: intrinsic motivation; ITG: integrated regulation; IDE: identified regulation; ITR: introjected regulation; EXT: external regulation; AMO: amotivation; HP: harmonious passion; OP: obsessive passion; EAI: Exercise Addiction Inventory; EDS: Exercise Dependence Scale.

Significant effect based on the 95% CI (i.e., significant at *p* \< .05 level).

![Harmonious and obsessive passion as mediators of the relationship between motivational regulations and exercise addiction. Due to clarity reasons, only statistically significant paths are shown. All specific indirect effects through harmonious and obsessive passion are significant. Values in the upper row signify unstandardized regression coefficients, while values in the lower row represent standardized regression coefficients followed by 95% confidence interval in brackets](jba-07-02-36_f002){#fig2}

Discussion {#S4}
==========

The study explored the mediating role of forms of passion in the relationship between motivational regulations in exercise and EA. It was hypothesized that motivation would be positively associated with EA when this relationship was mediated by OP, whereas this association would be negative when mediated by HP. This is because OP implies a controlled internalization that breeds an internal compulsion to engage in exercise, leading to a more rigid and conflicted form of activity involvement ([@B41]). On the other hand, HP implies an autonomous internalization of the activity, leading the individual to engage in exercise in a more flexible manner ([@B42], [@B43]; [@B44]). This study represents an improvement upon previous research that explored the relationship between the forms of motivation considered by SDT and EA ([@B9]; [@B10]; [@B16]; [@B25]), because it simultaneously includes measures of integrated regulation and a mediation analysis that enables a more precise identification of the motivational process underpinning EA. Moreover, given the existing controversy around symptoms that may underlie this behavioral disorder ([@B35]), the study confirms this relationship considering two different measures of EA (i.e., EDS-R and EAI). The proposed hypotheses were partially confirmed. The results showed that not only did non-self-determined forms of motivation (i.e., introjected regulation) positively predict EA through the mediation of OP, but also the association between forms of self-determined motivation (i.e., integrated regulation) and EA remained positive when this relationship was mediated by OP. Conversely, but to a lesser extent, self-determined forms of motivation (i.e., integrated and intrinsic regulation) had negative predicting effects on EA through the mediation of HP. Therefore, results of this study suggest that engaging in exercise out of love and considering this activity an important part of your self does not necessarily lead to adaptive outcomes (e.g., a healthy exercise participation), because it depends on what type of passion for exercise is displayed.

Considering the relationship between forms of motivation and EA, our results showed moderate positive correlations of EA, not only with non-self-determined forms of motivation (i.e., introjected regulation) but also with forms of self-determined motivation (especially integrated regulation). These results are in line with previous studies that have analyzed the relationship between forms of motivation from SDT and EA ([@B10]; [@B13]; [@B16]; [@B37]). At first glance, the positive association found in this and other studies between the forms of self-determined motivation and EA do not appear consistent with the principles of SDT, which proposes that self-determined forms of motivation should have positive consequences (i.e., healthy exercise). However, it is unsurprising that integrated regulation was not only the form of self-determined motivation that had a greater positive association with EA, but also shown to be a positive predictor of EA. In this form of regulation, individuals both value and integrate exercise into their identity. Furthermore, as hypothesized in this study, a high degree of exercise behavior internalization does not necessarily determine the quality of that process, i.e., how individuals integrate that behavior into their identity. As our results suggest, considering this latter aspect could clarify the positive association found in past studies between self-determined forms of motivation and EA. Indeed, the results of the correlation analysis in this study show that although self-determined forms of motivation (i.e., intrinsic motivation and integrated and identified regulations) maintained a stronger positive association with HP than with OP, both associations showed moderate coefficients. Therefore, the association of self-determined forms of motivation with the two types of passion is consistent with DMP because, in both forms, individuals value the activity and consider it as part of their own identity ([@B43]; [@B44]). Thus, a high degree of internalization of the values of exercise may be associated with HP if the process of internalization is developed completely and harmoniously; however, it is also possible to find self-determined forms of motivation in exercise and maintain OP for this activity.

The results of the mediation analysis suggest that the effects of integrated and introjected regulations on EA were partially mediated by the types of passion for exercise in such a way that motivational regulations were shown as distal precursors related to EA ([@B29]). Furthermore, these results suggest that the manner in which each form of passion mediated the relationship was clearly different. Whereas OP had positive and statistically significant effects on EA, HP had, albeit to a lesser extent, negative and statistically significant effects on EA. This is in line with previous research ([@B1]; [@B23]) and DMP ([@B41], [@B43]). Thus, the results of this study show that introjected regulation positively predicted EA not only directly, but also through the mediating role of OP. These results are consistent with the previous study by Parastatidou et al. ([@B25]) and suggest that individuals who develop a sense of guilt if they are unable to exercise are likely to reflect a rigid persistence toward the activity. When this happens, it can become difficult to balance exercise with other domains in life, which can lead to the manifestation of greater EA symptoms ([@B45]). However, this study's results are novel, i.e., they show that self-determined forms of motivation (i.e., integrated regulation) can have both positive and negative indirect effects (in addition to direct positive effects) on EA, depending on the mediating effect of passion. These results partially support the hypothesis proposed in this study and contribute to explaining the results in the literature that positively associate EA with forms of self-determined motivation (e.g., [@B8]; [@B10]; [@B12]; [@B16]). Indeed, the results suggest that when explaining the relationship between motivational factors in exercise and the behavioral disorder that EA represents, it seems wise to consider not only the degree of internalization, but also the quality of that process, i.e., how individuals integrate a behavior into their identity.

Apart from the effect of introjected and integrated regulations, other forms of motivation had effects, although to a lesser extent, on EA. On the one hand, external regulation showed a direct and statistically significant positive effect on EA measured with EDS-R. This result supports the studies by González-Cutre and Sicilia ([@B12]) and Symons-Downs et al. ([@B37]) and suggests that in the first phase, EA can be seen as encouraged by others' recognition and appreciation without the need for the individual to show passion for the activity. Therefore, this result seems consistent with the idea that passion, in this case for exercise, is difficult to develop with a lack of internalization ([@B43]).

In addition, the results showed that intrinsic motivation had an indirect negative effect on EA, measured with EAI and EDS-R, through mediation from HP. This association is understandable if we consider that developing HP for an activity facilitates positive intrapersonal outcomes ([@B6]; [@B45]), which would seem appropriate when one is involved in exercise for pleasure and enjoyment ([@B41]). Thus, the positive affect experienced during exercise would facilitate an autonomous internalization of the behavior that would allow the individual to engage in the activity in a more flexible manner and thus experience fewer symptoms of addiction ([@B44]).

The results of this study have several implications. The negative association between HP and EA, and the positive association between OP and EA, not only support the notion that the two types of passion function differently ([@B41], [@B43]; [@B45]), but also suggest that they can affect the relationship between motivation and EA. Therefore, the results suggest that individuals who show a high degree of internalization of exercise behavior can have symptoms of addiction if this internalization occurs in an obsessive manner. In other words, whether individuals will benefit from a high degree of internalization of exercise behavior depends on their type of passion, which will define the quality of that internalization process. These results remain fairly stable in two different measures of EA and show that the consequence of regulatory style depends not only on the amount of behavior internalization, but also on its quality, i.e., if passion for that activity is either obsessive or harmonious. With HP, the person can decide when to and when not to engage in exercise, and is able to regulate activity engagement in light of external cues. This is not the case with OP. Typically, because obsessive exercise has taken control of the person, it is done with rigid persistence, which can reduce the time to do other activities in other domains of their life ([@B44]). Therefore, the results suggest that the type of passion matters with respect to the relationship between the type of motivation and EA.

The findings also build on previous research ([@B25]) wherein non-self-determined forms of motivation (i.e., introjected regulation) are associated with EA and, perhaps more significantly, the self-determined forms of motivation can have a positive association with EA when the manner of internalizing the behavior occurs in an obsessive way. In this vein, this study provides a partial explanation as to why self-determined forms of motivation might be associated with EA. This study supports DMP and its integration with SDT ([@B41], [@B42], [@B43]; [@B44]). Thus, introducing the concept of passion for exercise within the motivational process that could lead to EA is of interest, because it enables understanding of how individuals internalize exercise behavior into their identity.

Despite the evidence found in this study, some limitations must be highlighted. First, it should be noted that participants in this study included a convenient sample of university students pursuing a degree in physical activity and sports science. Accordingly, the associations analyzed in this study should be examined in more diverse populations. Second, this study is cross-sectional and therefore represents only a snapshot of the association between the variables. Longitudinal studies should be conducted to capture the dynamic nature of the motivational and addictive process of exercise. As previous studies have established, EA is not something that happens from one day to the next; instead, it represents a prolonged process in which regulatory motivation plays an important role ([@B35]). Third, despite the relatively high reliability of the instruments employed in this study, we may have attenuated the inherent bias arising from the use of observed rather than latent variables in SEM. This approach may have led to an underestimation of the structural path coefficients ([@B33]). Finally, this study has considered two global measures of EA. Although the results have been quite stable along these two measures, some of the weakest relationships found have been observed in one of the measures. For example, external regulation showed a direct and positive predictive effect for EA measured with EDS-R, whereas this effect was no longer statistically significant and was of lesser magnitude with EAI. Future research could analyze the common and dissimilar symptoms in the conceptualization that guides different measures of EA. This approach would facilitate the interpretation of the results when a range of instruments are utilized to measure EA.
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